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WHAT IS CLAIMED IS: 

1 . A semiconductor unit having two device terminals every one 
input/output signal, said semiconductor unit comprising: 

a laminated substrate comprising at least two wiring layers which 
include a signal wiring layer and a power-supply or ground wiring layer, said 
laminated substrate having a main surface; and 

a semiconductor chip having an input/output pad and being mounted on 
the main surface of said laminated substrate through said input/output pad, 

said two device terminals being mounted on said laminated substrate 
and being connected to both ends of a signal wire in said signal wiring layer, said 
signal wire being connected to the input/output pad of said semiconductor chip 

through a via hole. 

2. A semiconductor unit as claimed in claim 1 , wherein said 
semiconductor chip comprises an input/output circuit corresponding to said 
input/output pad, said input/output circuit comprising at least one of an input 
buffer and an output buffer, an input protection resistor, and an electrostatic 

protection element. 

3. A semiconductor unit having two device terminals every one 

input/output signal, said semiconductor unit comprising: 

a laminated substrate comprising at least two wiring layers which 

include a signal wiring layer and a power-supply or ground wiring layer, said 

laminated substrate having a main surface; and 

a semiconductor chip having an input/output pad and being mounted on 

the main surface of said laminated substrate through said input/output pad, 

said semiconductor having an intra-chip wire and two input/output pads 

connected to both ends of said intra-chip wiring, said two device terminals being 

connected to said two input/output pads through two corresponding signal wires 

in said signal wiring layer and via holes, respectively. 
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4. A semiconductor unit as claimed in claim 3, wherein said 
semiconductor chip comprises an input/output circuit corresponding to said two 
input/output pads, said input/output circuit comprising at least one of an input 
buffer and an output buffer, an input protection resistor, and an electrostatic 
protection element, said input/output circuit being connected to said intra-chip 
wire through a different intra-chip wire. 

5. A semiconductor unit as claimed in claim 1 , wherein said signal 
wiring layer forms a micro-strip line with the ground wiring layer in said laminated 
substrate, said ground wiring layer being disposed between said signal wiring 
layer and said semiconductor chip. 

6. A semiconductor unit as claimed in claim 3, wherein said signal 
wiring layer forms a micro-strip line with the ground wiring layer in said laminated 
substrate, said ground wiring layer being disposed between said signal wiring 
layer and said semiconductor chip. 

7. A semiconductor unit as claimed in claim 1 , wherein said signal 
wiring layer being sandwiched between the power-supply layer and the ground 
layer in said laminated substrate, said signal wiring layer forming a strip line with 
the power-supply layer or the ground layer. 

8. A semiconductor unit as claimed in claim 3, wherein said signal 
wiring layer being sandwiched between the power-supply layer and the ground 
layer in said laminated substrate, said signal wiring layer forming a strip line with 
the power-supply layer or the ground layer. 

9. A semiconductor unit as claimed in claim 1 , wherein said laminated 
substrate has a size larger than a plan size of said semiconductor chip, said 
laminated substrate having a main surface and a back surface, said two device 
terminal being formed on the back surface of said laminated substrate, said 
semiconductor unit further comprising other two terminals formed on the main 
surface of said laminated substrate opposite to said two device terminals. 

10. A semiconductor unit as claimed in claim 3, wherein said laminated 
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substrate has a size larger than a plan size of said semiconductor ch.p, sa.d 
.aminated substrate having a main surface and a back surface, said two dev.ce 
termina. being formed on the back surface of said laminated substrate, sa.d 
semiconductor unit further comprising other two terminals formed on the ma.n 
surface of said laminated substrate opposite to said two device term.nals. 

1 1 . A semiconductor unit as claimed in claim 2, wherein said 
semiconductor unit is operable in response to a clock signal, a distance L 
between said input/output circuit and said signa. wire being satisfied to a cycle 
time tck of the clock signal determined by a product specification of sa.d 
semiconductor unit with a relationship as follows: 
2 x 2L x 7ns/m < tck/10. 
1 2. A semiconductor unit as claimed in claim 4, wherein said 
semiconductor unit is operable in response to a clock signal, a distance L 
between said input/output circuit and said signal wire being satisfied to a cycle 
time tck of the clock signal determined by a product specification of said 
semiconductor unit with a relationship as follows: 
2 x 2l_x 7ns/m < tck/10. 
1 3. A semiconductor module comprising: 

a module substrate comprising a connector and intra-module wires 
connected to said connector, said module substrate having a main surface and a 

back surface; and 

a plurality of semiconductor units being mounted on the main surface 
and the back surface of said module substrate, respectively, said plurality of 
semiconductor units being connected to said intra-module wires, 

each of said semiconductor units having two device terminals every one 
input/output signal, each of said semiconductor units comprising: 

a laminated substrate comprising at least two wiring layers wh.ch 
include a signa. wiring layer and a power-supply or ground wiring layer, said 
laminated substrate having a main surface; and 
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a semiconductor chip having an inpul/outpu. pad and bein 9 mounted on 
«ie main surface of said laminated substrate through said input/output pad, 

said two device terminals being mounted on said laminated substrate 
and being connected to both ends of a signal wire in said signal wiring layer .said 
signal wire being connected to the inpuVoutpu. pad of said semiconductor ch,p 

through a via hole, 

one pair of said two device terminals in two semiconductor urate 
disposed on the main surface and the bacK surface o, said module substrate 
opposife to each other being connected to each other through a via hole another 
pair of said two device terminals in fhe two semiconductor units disposed on the 
m ain surface and the bacK surface of said module substrate opposite to each 
other being connected ,0 said connector through in,ra-m*u,e wires disposed ,n 
.he main surface and the bacK surface of said module substrate, respective*. 

14 A semiconductor module as claimed in claim 13, wherein sa,d 
semiconductor chip comprises an input/output circuit corresponding .0 sa,d 
input/outpul pad, said inpul/orrtpu, circuit comprising at leas, one of an ,npu, 
buffer and an output buffer, an inpul protection resistor, and an eleclrostatic 

protection element. 

1 5 A semiconductor module comprising: 

a module substrate comprising a connector and intra-modu.e wires 
connected to said connector, said module substrate having a main surface and a 

back surface; and 

a plurality of semiconductor units being mounted on the main surface 
and the back surface of said module subslrale, respectively, said plurality of 
semiconductor units being connected to said intra-module wires, 

each of said semiconductor units having two device terminals every one 
input/output signal, each of said semiconductor units comprising: 

a laminated substrate comprising at least two wiring layers wh,ch 
include a signal wiring layer and a power-supply or ground wiring layer, sa,d 
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laminated substrate having a main surface; and 

a semiconductor chip having an input/output pad and being mounted on 
me main surface of said iaminated substrate through said input/output pad 

said semiconductor chip having an intra-chip wiring and two mput/outpu, 
pads connected to both ends o, said intra-chip wiring, said .wo <^ *™** 
Log connected to said two input/output pads through two correspond^ s,gna, 
wires in said signal wiring layer and via holes, respectively, 

one pair of said two device terminals in two semiconductor umts 
dis posed on the main surface and the bacK surface o, sa* moduie subsUate 
oppose to each other being connected to each other through a v,a hoi. ano he r 
pair of said two device .erminais in the two semiconductor units d,s P osed on he 
main surface and the bacK surface of said moduie substrate opposite to each 
oth er being connected to said connector through intra-moduie wires d,sposed ,n 
th e main surface and the bacK surface of saKt moduie substrate, respect^. 

« Asemiconduotor module as claimed in claim 15, where,n sa,d 
semiconductor chip comprises an input/output circuK corresponding to said two 
Input/output pads, said input/outpu. circuit comprising a, teas, one o an ,npu. 
ouffer and an output buffer, an input protection resistor, and an eiecffostabc 
protection eiement, satf input/output circu* being connected ,o sa,d ,n,ra-ch,p 
wire through a different intra-chip wire. 

17 Asemiconduotor module as claimed in Cairn 13. wherem sa,d 
signal wiring layer forms a micro-strip line with the ground wiring iayer in sa,d 
,amina,ed substrate, said ground wiring layer being disposed between sa,d 
signal wiring layer and said semiconductor chip. 

18 A semiconductormoduleasclaimedinclaim15,where,nsa,d 

signal wirina iayer forms a micro-sfrip line with the ground wiring layer in sa,d 
laminated substrate, said ground wiring layer being disposed between sa,d 
signal wiring layer and said semiconductor chip. 

,g. Asemiconduotor module as claimed in claim 13, wherem sa,d 
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signa, wiring layer being sandwiched between «be power-supply layer and the 
gro und layer in said laminated substrate, said si 9 na, wiring tayer forming a stnp 
line with the power-supply layer or the ground layer 

20 Asemioonductor module as olaimed in claim 15, wherein said 
signal wiring layer being sandwiched between the power-supply layer and the 
g Ld layer in said laminated substrate, said signa, wirfng layer forming a stnp 
line with the power-supply layer or the ground layer. 

21 a semiconductor module as claimed in claim 13, where,n sa,d 
iaminaled substrate has a size iarger than a plan size o, said semicondu «or ch,p, 
said laminated substrate having a main surface and a bacK surface, 

de vice terminal being formed on the bacK surface o, said laminated subs r, , 
said semiconductor una further comprising other two terminals forme on , 
mai n surface of sa« lamlnaled substrate opposite ,o said .0 device lerm.als. 

22 Asemioonductor module as claimed in claim 15, wheran sa,d 
laminated substrate has a size larger than a plan size of said semiconductor chip, 
said laminated substrate having a main surface and a back surface, sa^d two 
d evice termina, being formed on the back surface of said laminated substra, . 
said semiconductor unit further comprising other two terminals formr* on , 
m ain surface of said laminated substrate opposHe to said two dev,e tenuis. 

23 Asemioonductor module as claimed in claim 14. wherein said 
semiconductor unit is operable in response to a Cock signal, a dfetance L 
netween said input/output circua and said signa, wire being satisfied to a cycle 
time ,CK of the clock signal determined by a product specification of sa,d 
semiconductor unit with a relationship as follows: 
2 * 2L*7ns/m <tcW10. 
24 Asemioonductor module as claimed in claim 16, wherein said 
semiconductor unit is operable in response to a clock signal, a distance L 
between said Input/output circuK and said signa, wire being satisfied to a cycle 
time tck of the dock s,gna, determined by a product specification of sa,d 
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semiconductor unit with a relationship as follows: 
2 x 2L x 7ns/m < tck/10. 

25. Asemiconductor module as claimed in claim 13, wherein said 

module substrate comprises at least two wiring layers. 

26. Asemiconductor module as claimed in claim 15, wherein sa.d 
module substrate comprises at least two wiring layers. 

27 A semiconductor module comprising: 

a module substrate comprising a oonneotor and an intra-module wiring 
connected to said connector, said module substrate having a main surface and a 
back surface; and 

a plurality of semiconductor units mounted on the main surface and the 
back surface of said module substrate, respectively, 

each of said semiconductor units having two upper device terminals and 
two lower device terminals every one input/output signal, each of said 

semiconductor units comprising: 

a laminated substrate comprising at least two wiring layers Including a 
signal wiring layer and a power-supp* or a ground wiring layer, said laminated 
substrate having a main surface and a back surface; and 

a semiconductor chip having an input/output pad, said semiconductor 
chip being mounted on the main surface of said laminated substrate. sa,d 
laminated substrate having a size larger than a chip size of semiconductor ch,p. 

said two lower device terminals being formed on the back surface of 
said laminated substrate, said two lower device terminals being connected to 
both ends of a signal wiring in said signal wiring layer, said signal wire be.ng 
connected to the input/output pad of said semiconductor chip through a via hole, 
said two upper device terminals being formed on the main surface of sa,d 
laminated substrate opposite to said two lower device terminals, 

said plurality of semiconductor units being laminated, the lower dev.ce 
.ermina, formed on the back surface o, said semiconductor unit of an upper layer 
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being connected to or being in common with the upper device tormina, formed on 
the main surface of said semiconductor unit of a lower layer. 
28 A semiconductor module comprising: 

a module substrate comprising a oonneotor and an intra-module wiring 
connected to said connector, said moduie substrate having a main surface and a 
back surface; and 

a plurality of semiconductor units mounted on the main surface and the 
back surface of said module substrate, respectively, 

each of said semiconductor units having two upper device terminals and 
two lower device terminals every one input/output signal, each of said 

semiconductor units comprising: 

a laminated substrate comprising at least two wiring layers includ.ng a 
signal wiring ,ayer and a power-supply or a ground wiring layer, said laminated 
substrate having a main surface and a back surface; and 

a semiconductor chip having an inputfoutput pad, said semiconductor 
chip being mounted on the main surface of said laminated substrate, sa,d 
laminated subsfrafe having a size larger than a chip size of semiconductor ch,p, 

said semiconductor chip comprising an intra-chip wire and two 
input/output pads connected to both ends of said intra-chip wire, 

said two lower device terminals being formed on the back surface of 
said laminated substrate, said two lower device .erminais being connected to 
said two input/output pads through corresponding signal wires in said s,gnal 
wiring layer and via holes, respectively, said * upper device terminals be,ng 
formed on the main surface of said laminated substrate opposite to sa,d two 

lower device terminals, 

said plurality of semiconductor units being laminated, the lower devrce 
terminal formed on the back surface of said semiconductor unit of an upper layer 
eeing connected to or being in common w*h the upper device terminal formed on 
the main surface of said semiconductor unit of a lower layer. 
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29 A semiconductor module as claimed in claim 27, wherein one pa,r 
of said two lower device terminals in two semiconductor units disposed on the 
mai n surface and the back surface of said module substrate opposite to each 
other are connected to each other through a via hole, another pair of said two 
,ower device terminals in the two semiconductor unite disposed on the ma,n 
surface and the back surface of said modu.e substrate opposite to each other 
oeing connected to said connector through infra-module wires disposed ,n the 
main surface and the back surface of said module substrate, respec«ve,y. 

30 A semiconductor module as claimed in claim 28, wherein one pa,r 
of said .wo .ower device terminals in two semiconductor unite disposed on the 
m ain surface and .he back surface o, said module substrate opposite to each 
other are connected .0 each Cher through a via hole, another pair o, said two 
,o„er device terminals in the two semiconductor units disposed on the ma,n 
surface and the back surface of said module substrate opposKe to each other 
bei ng connected to said connector through intra-module wires disposed ,n the 
main surface and the back surface of said module substrate, respectively. 

31. A semiconductor module as claimed in claim 13, wherein sard 
semiconductor units comprise memory devices. 

32. A semiconductor module as claimed in claim 15, wherein sa,d 
semiconductor units comprise memory devices. 

33. A semiconductor module as claimed in claim 27, wherein sard 
semiconductor units comprise memory devices. 

34. A semiconductor module as claimed in claim 28, wherein sard 

semiconductor units comprise memory devices. 

35 A semiconductor module as claimed in claim 31 , wherein said 
semiconductor module further comprises a register, a control wiring between sa,d 
register and a plurality of memory devices passing through between said fwo 

device terminals. 

36. A semiconductor module as claimed in claim 32, wherem sa,d 
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semiconductor modulo further comprises a register, a control wire between said 
register and a plurality of memory devices passing through between sa,d two 
device terminals. 

37 A semiconductor module as claimed in claim 33, wherein said 
semiconductor module further comprises a register, a control wire between said 
register and a plurality of memory devices passing through between said two 

lower device terminals. 

38 A semiconductor module as claimed in claim 34, wherein said 
semiconductor module further comprises a register, a control wire between said 
register and a plurality of memory devices passing through between sard two 

lower device terminals. 

39. A memory system comprising: 

a mother board having mother board wires; 

a controller mounted on said mother board; 

a plurality of semiconductor modules mounted on said mother board in 
turn, said plurality of semiconductor modules being connected to said controller 
through said mother board wires in turn; and 

terminating resistors connected to terminations of said mother board 

wires, 

each of said semiconductor modules comprising: 
a module substrate comprising a connector and intra-module wires 
connected to said connector, said module substrate having a main surface and a 

back surface; and 

a plurality of memory devices being mounted on the main surface and 
the back surface of said module substrate, respectively, said plurality of memory 
devices being connected to said intra-module wires, 

each of said memory devices having two device terminals every . 
input/output signal, each of said memory devices comprising: 

laminated substrate comprising at least two wiring layers which 



one 
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include a signal wiring layer and a power-supply or ground wiring layer, said 
laminated substrate having a main surface, and 

a semiconductor chip having an input/output pad and being mounted on 
the main surface of said laminated substrate through said input/output pad, 

said two device terminals being mounted on said laminated substrate 
and being connected to both ends of a signal wire in said signal wiring layer, said 
signal wiring being connected to the input/output pad of said semiconductor ch,p 

through a via hole, 

one pair of said two device terminals in two memory devices disposed 
on the main surface and the back surface of said module substrate opposite to 
each other being connected to each other through a via hole, another pa.r of sa.d 
two device terminals in the two memory devices disposed on the main surface 
and the back surface of said module substrate opposite to each other be.ng 
connected to said connector through intra-module wires disposed in the ma.n 
surface and the back surface of said module substrate, respectively, 

each of said mother board wires being connected through said 
intra-module wires in a chain fashion. 

40. A memory system comprising: 

a mother board having mother board wires; 

a controller mounted on said mother board; 

a plurality of semiconductor modules mounted on said mother board in 
turn, said plurality of semiconductor modules being connected to said controller 
through said mother board wires in turn; and 

terminating resistors connected to terminations of said mother board 

wires, 

each of said semiconductor modules comprising: 

a module substrate comprising a connector and intra-module wires 

connected to said connector, said module substrate having a main surface and a 

back surface; and 
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a plurality of memory devices being mounted on the main surface and 
the back surface o, said module substrate, respective,* said plurality of memonr 
devices being connected to said intra-module wires, 

each of said memory devices having two device terminals every one 
input/output signal, each of said memory devices comprising: 

a laminated substrate comprising at least two wiring layers whrch 
include a signal wiring layer and a power-supply or ground wiring layer, sard 
laminated substrate having a main surface; and 

a semiconductor chip having an input/output pad and being mounted on 
the main surface of said laminated substrate through said input/output pad, 

said semiconductor chip having an intra-chip wire and *«o inputfoutput 
pads connected to both ends o, said intra-chip wire, said two device terminals 
being connected to said two inpu.7ou.put pads through two conesponding srgnal 
wires in said signal wiring layer and via holes, respectively, 

one pair of said two device terminals in two memory devices drsposed 
on the main surface and the back surface of said module substrate opposrte to 
each other being connected to each outer through a via hole, another pair o, sa,d 
two device terminals in the two memory devices disposed on the main surface 
and the back surface of said module substrate opposite to each other berng 
connected to said connector through intra-module wires disposed in the ma,n 
surface and the back surface of said module substrate, respectively, 

each of said mother board wires being connected through sard 
intra-module wires in a chain fashion. 

41 . A memory system comprising: 

a mother board having mother board wires; 

a controller mounted on said mother board; 

a plurality of semiconductor modules mounted on said mother board ,n 
turn, said plurality of semiconductor modules being connected to said controller 
through said mother board wires in turn; and 
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terminating resistors connected to terminations of said mother board 

wires, 

each of said semiconductor modules comprising: 
a module substrate comprising a connector and an intra-module wire 
connected to said connector, said module substrate having a main surface and a 

back surface; and 

a plurality of memory devices mounted on the main surface and the 

back surface of said module substrate, respectively, 

each of said memory devices having two upper device terminals and 
two lower device terminals every one input/output signal, each of said memory 

devices comprising: 

a laminated substrate comprising at least two wiring layers including a 
signal wiring layer and a power-supply or a ground wiring layer, said laminated 
substrate having a main surface and a back surface; and 

a semiconductor chip having an input/output pad, said semiconductor 
chip being mounted on the main surface of said laminated substrate, said 
laminated substrate having a size larger than a chip size of semiconductor ch.p, 

said two lower device terminals being formed on the back surface of 
said laminated substrate, said two lower device terminals being connected to 
both ends of a signal wiring in said signal wiring layer, said signal wiring be.ng 
connected to the input/output pad of said semiconductor chip through a v,a hole, 
said two upper device terminals being formed on the main surface of sa.d 
laminated substrate opposite to said two lower device terminals, 

said plurality of memory devices being laminated, the lower dev.ce 
terminal formed on the back surface of said memory device of an upper layer 
being connected to or being in common with the upper device terminal formed on 
the main surface of said memory device of a lower layer, 

each of said mother board wires being connected through said 
intra-module wires in a chain fashion. 
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42. A memory system comprising: 

a mother board having mother board wires; 

a controller mounted on said mother board; 

a plurality of semiconductor modules mounted on said mother board in 
turn, said plurality of semiconductor modules being connected to said controller 
through said mother board wires in turn; and 

terminating resistors connected to terminations of said mother board 

wires, 

each of said semiconductor modules comprising: 
a module substrate comprising a connector and an intra-module wire 
connected to said connector, said module substrate having a main surface and a 

back surface; and 

a plurality of memory devices mounted on the main surface and the 

back surface of said module substrate, respectively, 

each of said memory devices having two upper device terminals and 
two lower device terminals every one input/output signal, each of said memory 

devices comprising: 

a laminated substrate comprising at least two wiring layers including a 
signal wiring layer and a power-supply or a ground wiring layer, said laminated 
substrate having a main surface and a back surface; and 

a semiconductor chip having an input/output pad, said semiconductor 
chip being mounted on the main surface of said laminated substrate, said 
laminated substrate having a size larger than a chip size of semiconductor ch,p, 

said semiconductor chip comprising an intra-ohip wire and two 
input/output pads connected to both ends of said intra-chip wire, 

said two lower device terminals being formed on the back surface of 
said laminated substrate, said two lower device terminals being connected to 
said two input/output pads through corresponding signal wires in sa,d srgnal 
wiring layer and via holes, respectively, said two upper device terminals be.ng 
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form ed on the main surface of said laminated substrate opposite «o said two 

lower device terminals, . 

said pluraiity of memory devices being laminated, .he lower dev,oe 
.enmina, formed on the bac* surface of said nremory device of an upper ,ayer 
being connected to or being in common with .he upper device .em,na, formed on 
the main surface of said memory device of a lower layer, 

each of said mother board wires being connected through sa,d 
intra-module wires in a chain fashion. 

43. A memory system comprising: 

a mother board having mother board wires; 

a controller mounted on said mother board; 

a p,ura,ity of semiconductor modules mounted on said mother boar ,n 
tum , said plurality of semiconductor modules being connected to said controller 
through said mother board wires in turn; and 

terminating resistors connected to terminations o, said mother board 

wires, 

each of said semiconductor modules comprising: 
a m0 du,e substrate comprising a connector and intra-module wires 
connected to said connector, said module substrate having a main surface and a 

baCkSUrf I«o,memo.devices being mounted onthe main surface and 
„ bac* surface o, said moduie substrate, respectively, said pluralKy of memory 
devices being connected to said intra-module wires; and 

said resister and said pluralHy of memory devioes passing fhrough between sa,d 

two device terminals, 

each of said memory devices having two device terminals even, one 

input/output signal, each of said memory devices comprising: 

a laminated substrate comprising at leas. Wo wiring layers wh,ch 
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indude a signs, wiring layer and a power-suppiy or ground wiring iayer, said 
laminated substrate having a main surface; and 

a semiconductor chip having an inpuVoutpu. pad and being mounted on 
, h e main surface of said laminated substrate through said input/output pad. 

said two device terminais being mounted on said laminated substrate 
and being connected to both ends o« a signal wiring in sa* signal wiring layer 
said signal wiring being connected to the inpu„ou.pu, pad o, said semiconductor 

chip through a via hole, 

one pair of said two device terminals in two memory dev,ces disposed 
on ,he main surface and the back surface of said module substrate opposite to 
each other being connected to each other through a via hole, another part of sa,d 
,wo device terminals in the two memory devices disposed on the main surface 
and the back surface of said module substrate opposite to each other be.ng 
connected to said connector through intra-module wires disposed in the ma,n 
surface and the back surface of said module substrate, respective.,. 

each of said mother board wires being connected through said 
intra-module wires in a chain fashion. 

44. A memory system comprising. 

a mother board having mother board wires; 

a controller mounted on said mother board; 

a plurality of semiconductor modules mounted on said mother board ,n 
turn, said plurality of semiconductor modules being connected to said controller 
through said mother board wires in turn; and 

terminating resistors connected to terminations of said mother board 



wires, 



each of said semiconductor modules comprising: 
a module substrate comprising a connector and intra-module wires 
connected to said connector, said module substrate having a main surface and a 
back surface; 
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a plurality of memory devices being mounted on the main surface and 
back surface of said modu,e substrate, respectively, said plurality o, memory 
devices being connected to said intra-module wires; and 

a ,esis.er mounted on said moduie substrate, a control wiring between 
said resister and said plurality of memory devices passing through between sard 

two device terminals, 

each of said memory devices having two device terminal every one 

input/output signal, each of said memory devices comprising: 

a laminated substrate comprising at least two wiring layers whrch 
include a signal wiring layer and a power-supply or ground wiring layer, sard 
laminated substrate having a main surface; and 

a semiconductor chip having an input/output pad and being mounted on 
the main surface of satf laminated substrate through said input/outpu, pad 

said semiconductor chip having an intra-chip wiring and fwo ,n P ut/ou,pu, 
pads connected to both ends of said intra-chip wire, said two device terminals 
b eing connected fo said two input/output pads through two correspond^ srgna, 
wires in said signal wiring layer and via holes, respectively, 

one pair of said two device terminals in two memory devices drsposed 
on the main surface and the bacK surface of said moduie substrate opposite to 
each other oeing connected to each other through a via hole, another pa,r o, serf 
M o device terminals in the two memory devices disposed on the main surface 
and the back surface of said module substrate opposite to each other berng 
connected to said connector through intra-module wires disposed in the marn 
surface and the back surface of sakd module substrate, respectrvely, 

each of said mother board wires being connected through sard 
intra-module wires in a chain fashion. 

45. A memory system comprising'. 

a mother board having mother board wires; 

a controller mounted on said mother board; 
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a plurality of semiconductor modules mounted on said mother board in 
tum . said plurality of semiconductor modules being connected to said controller 
through said mother board wires in turn; and 

terminating resistors connected to terminations of said mother board 

wires, 

each of said semiconductor modules comprising: 

a module substrate comprising a connector and an intra-module we 

connected to said connector, said module substrate having a main surface and a 

back surface; 

a plurality of memory devices mounted on the main surface and the 
b ack surface of said module substrate, respectively, each of said memory 

one input/output signal; and 

a .agister mounted on said module substrate, a control w,re between 
said register and said plurality of memory devices passing through between said 
two lower device terminals, 

each of said memory devices comprising. 

a ,amina«ed substrate comprising at least two wiring layers includ.ng a 
signal wiring layer and a power-supply or a ground wiring layer, said laminated 
substrate having a main surface and a back surface; and 

a semiconductor chip having an inpul/outpu, pad. said sem,conductor 
chip being mounted on the main surface of said laminated substrate, said 
laminated substrate having a si Z e larger than a chip size of semiconductor 

said two lower device terminals being formed on the back surface of 
said laminated substrate, said two lower device terminals being connected to 
both ends of a signal wire in said signal wiring layer, said signal wire be.ng 
connected to the input/output pad of said semiconductor chip through a Via hole, 
said two upper device terminals being formed on .be main surface of sa,d 
laminated substrate opposite to said two lower device terminals, 
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said plurality of memory devices being laminated, the lower device 
.ermina, formed on the bacK surface o, said memory device o, an upper lay- 
being connected to or being in common with the upper device termmal formed on 
the main surface of said memory device of a lower layer. 

each of said mother board wires being connected through said 
intra-module wires in a chain fashion. 

46. A memory system comprising. 

a mother board having mother board wires; 

a controller mounted on said mother board; 

a plurality of semiconductor moduies mounted on said mother board ,n 
turn, saW pluralKy of semiconductor modules being connected to said controller 
through said mother board wires in turn; and 

terminating resistors connected to terminations of said mother board 

wires, 

each of said semiconductor modules comprising: 

a moduie substrate comprising a connector and an intra-module w.re 

connected to said connector, said module substrate having a main surface and a 

back surface; 

a plurality of memory devices mounted on the main surface and the 
PacK surface of said module substrate, respectively, each of said memory 
devices having two upper device terminals and two lower device term,na,s even, 

one input/output signal; and 

a register mounted on said module substrate, a control wire between 
said register and said pluraiity of memory devices passing through between sa,d 
two lower device terminals, 

each of said memory devices comprising: 

a laminated substrate comprising at least two wiring layers includ.ng a 
signal wiring layer and a power-supply or a ground wiring layer, said laminated 
substrate having a main surface and a back surface; and 
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a semiconductor chip having an input/output pad, said semiconductor 
chip being mounted on the main surface of said iamina.ed subs,ra.e. sa,d 
laminated substrate having a size targer than a chip size o, said semiconductor 

Ch 'P> 

said semiconductor chip comprising an intra-chip wire and two 
input/output pads connected to both ends of said infra-chip wire, 

said two lower device terminals being formed on the back surface of 
said laminated substrate, said two lower device terminals being connected to 
said two Input/output pads through corresponding signal wires in said s,gna, 
wiring layer and via holes, respectively, said two upper device terminals berng 
termed on ,he main surface of said laminated substrate opposite to said two 

lower device terminals, 

said plurality of memory devices being laminated, the lower devrce 
terminal formed on .he back surface of said memory device of an upper layer 
aeing connected to or being in common wKh the upper device terminal formed 
the main surface of said memory device of a lower layer. 

each of said mother board wires being connected through sa,d 

intra-module wires in a chain fashion. 

47 Amemory system as claimed in claim 38. wherein said s,gna, w,re 
comprises a date bus for reading date from said memory devices and for wriung 

data into said memory devices. 

48 Amemory system as claimed in claim 40, wherein said signal w,re 

data into said memory devices. 

49 A memory system as claimed in claim 41 , wherein said s.gnal w,re 
comprises a date bus for reading date from said memory devices and for writing 
data into said memory devices. 

50 A memory system as claimed in claim 42. wherein said s,gnal w,re 
comprises a date bus for reading date from said memory devices and for whtrng 
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data into said memory devices. 

51 A memory system as claimed in claim 43, wherein said signal w,re 
comprises a data bus for reading data from said memory devices and for writing 

data into said memory devices. 

52 A memo^ system as claimed in claim 44, wherein said signal w,re 
comprises a data bus for reading data from said memory devices and for whang 
data into said memory devices. 

53 A memory system as claimed in claim 45, wherein said s,gnal w,re 

data into said memory devices. 

54 A memory system as claimed in claim 46. wherein said signal wrre 

data into said memory devices. 

55. A semiconductor unit having at least two device terminals every 

one input/output signal, 

said semiconductor unit having said two device terminals disposed ,n 
different sides of right and left, front and rear, or inside and outside of sa,d 
semiconductor unit one by one, said two device terminals being wired to an 
input/output pad of a semiconductor chip that corresponds to sa« input/output 
signal. 

56. A semiconductor unit having two device terminals every one 

input/output signal, 

said semiconductor unit having said two device terminals drsposed 
different sides of right and left o, said semiconductor unit one by one, on.y one of 
said two device terminals being wired to an input/output pad of a semiconductor 
chip that corresponds to said input/output signal. 

57 A semiconductor unit as claimed in claim 56, wherein only 
infta-package wire connected to said only one of said two device terminals being 
connected to the input/output pad o, said semiconductor chip that correspond to 
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said input/output signal with a wire bonding. 

58 A semiconductor unit as claimed in claim 56, wherein only 
intra-package wiring connected to said only one of said two device terminals 
being connected to the input/output pad of said semiconductor chip that 
correspond to said input/output signal with a jumper chip. 

59. A semiconductor unit as claimed in claim 56, wherein said two 
device terminals are wired to the input/output pad of said semiconductor chip 
with two intra-package wire, the intra-package wire connected to one of said two 

device terminals being cut. 

60. A semiconductor unit having two device terminals every one 

input/output signal, said semiconductor unit comprising: 

a laminated substrate comprising at least two wiring layers including a 
signal wiring layer and a power-supply or a ground wiring layer, said laminated 
substrate having a main surface and a back surface; and 

a semiconductor chip having an input/output pad, said semiconductor 
chip being mounted on the main surface of said laminated substrate, 

said two device terminals being disposed on the main surface and the 
back surface of said laminated substrate opposite to each other, respectively, 
said two device terminals being connected to each other through a via hole, sa.d 
via hole being connected to the input/output pad of said semiconductor ch.p 
through a wire. 

61 . A semiconductor unit having two device terminals every one 
input/output signal, said semiconductor unit comprising: 

a laminated substrate comprising at least two wiring layers including a 
signal wiring «ayer and a power-supply or a ground wiring layer, said laminated 
substrate having a main surface and a back surface; and 

two semiconductor chips each having an input/output pad, said 
semiconductor chips being mounted on the main surface and the back surface of 
said laminated substrate, respectively, 
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said two device terminals being disposed on the main surface and the 
back surface of said laminated substrate opposite to each other, respectively, 
said two device terminals being connected to each other through a via hole, sa,d 
via hole being connected to the Input/output pads of said two semiconductor ch,p 
through a wire. 

62. A laminated semiconductor unit comprising a semiconductor urat 
of an upper layer and a semiconductor unit of a lower layer, each of said 
semiconductor unit of the upper layer and said semiconductor unit of the lower 
layer having two device terminals every one input/output signal, each of sard 
semiconductor unit of the upper layer and said semiconductor unit of the lower 
layer comprising: 

a laminated substrate comprising at least two wiring layers including a 
signal wiring layer and a power-supply or a ground wiring .ayer, said laminated 
substrate having a main surface and a back surface; and 

a semiconductor chip having an input/output pad, said semiconductor 
chip being mounted on the main surface of said laminated substrate, 

said two device terminals being disposed on the main surface and the 
back surface of said laminated substrate opposite to each other, respectively, 
said two device terminals being connected to each other through a via hole, sa.d 
via hole being connected to the input/output pad of said semiconductor ch.p 
through a wire, 

the device terminal disposed on the back surface of said semiconductor 
unit of the upper layer being connected to or in common with the device terminal 
disposed on the main surface of said semiconductor unit of the lower layer. 

63. A memory module comprising a semiconductor un« having at least 
two device terminals every one input/output signal, 

said semiconductor unit having said two device terminals disposed in 
different sides of right and left, front and rear, or inside and outside of said 
semiconductor unit one by one, said two device terminals being wired to an 
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input/output pad of a semiconductor chip that corresponds to said input/output 
signal, 

a wire being made by selecting one of said two device terminals that 
can shortening said wire on wiring for said input/output signal. 

64. A memory module comprising a semiconductor unit having two 
device terminals every one input/output signal, 

said semiconductor unit having said two device terminals disposed in 
different sides of right and left of said semiconductor unit one by one, only one of 
said two device terminals being wired to an input/output pad of a semiconductor 
chip that corresponds to said input/output signal, 

a wire being made by selecting one of said two device terminals that 
can shortening said wire on wiring for said input/output signal. 

65. A memory module comprising a semiconductor unit having two 
device terminals every one input/output signal, said semiconductor unit 
comprising: 

a laminated substrate comprising at least two wiring layers including a 
signal wiring layer and a power-supply or a ground wiring layer, said laminated 
substrate having a main surface and a back surface; and 

a semiconductor chip having an input/output pad, said semiconductor 
chip being mounted on the main surface of said laminated substrate, 

said two device terminals being disposed on the main surface and the 
back surface of said laminated substrate opposite to each other, respectively, 
said two device terminals being connected to each other through a via hole, said 
via hole being connected to the input/output pad of said semiconductor chip 
through a wire, 

a mounting being made by selecting a surface having connection of a 
memory module substrate of said semiconductor unit so as to wire one of said 
two device terminals that can shorten a wire on wiring for said input/output 
signal. 
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66. A memory module comprising a semiconductor unit having two 
device terminals every one input/output signal, said semiconductor unit 
comprising: 

a laminated substrate comprising at least two wiring layers including a 
signal wiring layer and a power-supply or a ground wiring layer, said laminated 
substrate having a main surface and a back surface; and 

two semiconductor chips each having an input/output pad, said 
semiconductor chips being mounted on the main surface and the back surface of 
said laminated substrate, respectively, 

said two device terminals being disposed on the main surface and the 
back surface of said laminated substrate opposite to each other, respectively, 
said two device terminals being connected to each other through a via hole, sa,d 
via hole being connected to the input/output pads of said two semiconductor chip 
through a wire, 

a mounting being made by selecting a surface having connection of a 
memory module substrate of said semiconductor unit so as to wire one of said 
two device terminals that can shorten a wire on wiring for said input/output 
signal. 

67 A memory module comprising a laminated semiconductor un.t 
which comprises a semiconductor unit of an upper layer and a semiconductor 
unit of a lower layer, each of said semiconductor unit of the upper layer and sa.d 
semiconductor unit of the lower layer having two device terminals every one 
input/output signal, each of said semiconductor unit of the upper layer and sa.d 
semiconductor unit of the lower layer comprising: 

a laminated substrate comprising at least two wiring layers including a 
signal wiring layer and a power-supply or a ground wiring layer, said laminated 
substrate having a main surface and a back surface; and 

a semiconductor chip having an input/output pad, said semiconductor 
chip being mounted on the main surface of said laminated substrate, 
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said two device terminals being disposed on the main surfaoe and the 
back surface of said laminated substrate opposite to eaoh other, respective* 
said two device terminals being connected to each other through a via hote, sard 
via hole being connected to the input/output pad of said semiconductor ch,p 
through a wire, 

the device terminal disposed on the back surface of said semrconductor 
unit of the upper layer being connected to or in common with the device termina, 
disposed on the main surface of said semiconductor unit of .he lower .ayer, 

a mounting being made by selecting a surfaoe having connection of a 
me mory module substrate of said semiconductor unK so as to wire one of sard 
two device terminals that can shorten a wire on wiring for said input/output 
signal. 

68 A semiconductor unit as claimed in claim 61 , wherem said 
semiconductor unit further has dKferen. four device terminals every a. least one 
signal, frrs. and second terminals in said different four device terminals being 
disposed on the main and the back surfaces of said laminated substrate at left 
side opposite to each other, third and fourth terminals of said different four devrce 
terminals being disposed on the main and the back surfaces o, said laminated 
substrafe at right side opposKe .0 each other, said firs, and said second terminals 
and said third and said fourth .erminals being disposed a. left and righ. of sard 
,amina.ed subsume opposi.e .0 each Cher, said firs, and said second .emtrnals 
being connected .0 each Cher .hrough a first via hole, said .bird and sard fourth 
terminals being connected .o each Cher .hrough a second via hole, sai frrs and 
said second via holes being connected .o a corresponding signal pad of sard 
semiconductor chip by a wire, respectively. 

69. A semiconductor unit having two device terminals every a. least 
input/output signal, said semiconductor unit comprising: 

laminated substrate comprising at leas, .wo wiring layers includrng a 
signal wiring layer and a power-supply or ground wiring layer, said lammated 
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substrate having a main surface and a back surface; 

at least one semiconductor chip having an input/output pad, sard 
semiconductor chip being mounted on one or both of said main and said back 
surfaces of said laminated substrate through said input/output pad, 

said two device terminals being disposed on the main and sa,d back 
surfaces of said iaminated substrate a, one side, respectively, said fwo device 
terminals being connected to each other through a via hole, sak, via hole be,ng 
connected to the input/output pad of said semiconductor chip by a wrre, 

said semiconductor unit further having different four device termrnals 
every a, least different one input/output signal, firs, and second terminals in sard 
different four device terminals being disposed on the main and the back surfaces 
of said laminated substrate at left side opposite to each other, third and fourth 
terminals of said different four device terminals being disposed on the mam and 
the back surfaces of said laminated substrate a, right side opposite to each other, 
said first and said second terminals and said third and said fourth terminals being 
disposed a. left and right of said laminated substrate opposite to each other, sa,d 
M. and said second terminals being connected to each other through a firs, v,a 
h0 ,e said third and said fourth terminals being connected to each other through 
a second via hole, said firs, and said second via holes being connected to a 
corresponding signal pad of said semiconductor chip by a wire, respectively. 

70. A memory system mounting, as a memory, a semiconductor unrt 
thereon, said semiconductor unit having two device terminals every one 
input/output signal, said semiconductor unit comprising: 

a laminated substrate comprising at least two wiring layers including a 
signal wiring layer and a power-supply or a ground wiring layer, said laminated 
substrate having a main surface and a back surface; and 

two semiconductor chips each having an inputfoutput pad, sa,d 
semiconductor chips being mounted on the main surface and the back surface of 
said laminated substrate, respectively, 
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said two device terminals being disposed on the main surface and the 
back surface of said laminated substrate opposite to each other, respectively, 
said two device terminals being connected to each other through a via hole, sa,d 
via hole being connected to .he input/otrtpu. pads of said two semiconductor ch,p 
through a wire, 

said semiconductor unit further having different four device terminals 
every a, leas, one signal, frrs. and second terminals in said differen, four device 
terminals being disposed on me main and fhe back surfaces of said laminated 
substrate a, left side opposite .o each other, third and fourth terminals of sa,d 
differen. four device terminals being disposed on the main and the back surfaces 
o, said laminated substrate at right side opposite to each Cher, said firs, and sard 
second terminals and said third and said fourth terminals being disposed a. left 
and right of said laminated substrate opposite to each other, said firs, and sa,d 
second terminals being connected to each other through a first via hole, sard 
third and said fourth terminals being connected to each other through a second 
via hole, said firs, and said second via holes being connected to a corresponding 
signal pad of said semiconductor chip by a wire, respectively. 

71 A memory system mounting, as a memory, a semiconductor un,t 
thereon, said semiconductor unit having two device terminals every at leas, one 
input/output signal, said semiconductor unit comprising: 

a laminated substrate comprising at least two wiring layers including a 
signal wiring layer and a power-supply or ground wiring layer, said laminated 
substrate having a main surface and a back surface; 

at least one semiconductor chip having an inpuUoutput pad, sard 
semiconductor chip being mounted on one or both of said main and said back 
surfaces of said laminated substrate through said input/output pad, 

said two device terminals being disposed on the main and said back 
surfaces of said laminated substrate at one side, respectively, said two device 
terminals being connected to each other through a via hole, said via hole be,ng 
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connected to the input/output pad of said semiconductor chip by a wire, 

said semiconductor unit further having different four device terminals 
every at least different one input/output signal, first and second terminals in said 
different four device terminals being disposed on the main and the back surfaces 
of said laminated substrate at left side opposite to each other, third and fourth 
terminals of said different four device terminals being disposed on the ma,n and 
the back surfaces of said laminated substrate at right side opposite to each other, 
said firs, and said second terminals and said third and said fourth terminals bang 
disposed at left and right of said laminated substrate opposite to each other, sa,d 
first and said second terminals being connected to each other through a first v,a 
hole said third and said fourth terminals being connected to each other through 
a second via hole, said first and said second via holes being connected to a 
corresponding signal pad of said semiconductor chip through a wire, 
respectively. 

72 A semiconductor unit comprising a package having a main surface 
and a back surface, said package having at least two ball terminal adhesive 
areas every one input/output signal on the main and the back surfaces of sa.d 
package, a ball terminal being adhered to on!y one ball terminal adhesive area 

on one surface of said package. 

73. A memory system mounting a plurality of semiconductor units 
thereon each of said semiconductor units comprising a package having a main 
surface and a back surface, said package having at least two ball terminal 
adhesive areas every one input/output signal on the main and the back surface 
of said package, a ball terminal being adhered in at least one of said 
semiconductor units to only ball terminal adhesive area so as to shorten an 
input/output wiring on said memory system. 



